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(54) METHOD FOR COMPOSING STEEL MEMBER AND ALUMINUM CASTING 

(57)Abstract: 

PURPOSE: To easily manufacture a composite 
member by forming a layer of low melting alloy, etc., 
depositing with an aluminum alloy on the surface of a 
steel member, covering the part of the steel member 
in contact with molten metal with a heat insulating 
material, impressing high pressure after pouring the 
molten metal and simultaneously composing the heat 
insulating material and the steel member. 
CONSTITUTION: The galvanized steel plate 1 is 
directly put on a lower die of a die for high pressure 
casting for tableware with the galvanized surface 
turned up. Then mat-shaped alumina fibers are 
covered over the steel plate as the heat insulating 
material. The molten aluminum alloy is poured into 

the die to cover the heat insulating material. Thereafter, the high pressure is immediately 
impressed to this molten metal to solidify the molten metal, then a casting is taken out by 
opening the die. In this process, the aluminum alloy exposing one side surface of the thin 
steel plate 1 and having the alloy layer 2 of the low melting alloy and the aluminum and the 
layer 3 composed with the heat insulating material and the aluminum alloy can be cast. By 
this method, the aluminum-made tableware for electromagnetic cooking and the kitchen 
utensil can easily be manufactured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. ° 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS "~ ~ ~ ~ 

[Claim(s)] 

[Claim 1 ] the molten metal when compound-izing a steel member with a high pressure casting 
process to an aluminium cast, after attaching layers, such as aluminum or an aluminium alloy (it 
abbreviates to an aluminum containing alloy below), and low melting alloys to weld, to the front face 
of a steel member, covering the part with which a steel member touches a molten metal on it with a 
heat insulator and injecting a molten metal into it - high pressure - in addition, the approach of 
compound-izing the iron copper section material characterized by compound-izing said heat 
insulator and a steel member to coincidence. 

[Claim 2] The aluminium cast characterized by the thermal break which layers, such as low melting 
alloys prepared in the front face of a steel member, make an aluminum containing alloy and an alloy 
layer in the aluminium cast with which the steel member was compound-ized, and consists of 
minerals or a metal near said alloy layer, and an aluminum containing alloy forming the laver of 
composite. J 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prldse?y CUment ^ ^ by com P uter - So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] 

[Industrial Application] This invention is used for it when compound-izing the metal member which 
is easy to produce heat distortion like a sheet metal griddle in the casting of aluminum, and it is used 
Soke^c 6 teblewaie made from aluminum heated especially with an induction heating 
[0002] 

[Description of the Prior Art] the molten metal into which steel members, such as iron are 
conventionally poured by the aluminium cast a ******** case .. me front face of a ****** rare 
****** ber ^ ect touching flowing „„„„ ^ 0m _ ^ . s a ^ 

In this case the molten metal poured into mold fills mold from some mold one by one to the whole 
Therefore, the steel member placed into mold will receive heat by the molten metal one by one from 
the part, for this reason, a steel member - distortion - being hard - when it is the shape of a 
S*!;S* I ° k thkk member > a steel member is also distorted with heat - few - nice - 

-- things were made, however -- at the same time an aluminum containing alloy molten 
metal touches the form where thickness is 1mm or less, and one side has exposed [ the diameter 1 the 
gnddle 50mm or more on the surface of a casting, a ******** case at the end of a griddle - a heat 
sake - distortion, Taira and others -- ******** „ things were not made ^ 
[0003] 

[Problem(s) to be Solved by the Invention] This invention made it the technical problem to show the 
casting plan for sticking a thin metal plate to Taira and others with ******** and a griddle without 
being m the condition which one field touched mold and another field fixed in the aluminuni casting 
and being distorted. & ' 
[0004] 

[Means for Solving the Problem] When a steel member was filled with a molten metal, as the 
clearance was temporarily made between the molten metal and the steel member and heat did not get 
across to a ferrous material rapidly in this clearance, distortion by heat was prevented then high 
pressure was applied to the molten metal, and we filled the molten metal at a stretch in said 
clearance, and decided to compound-ize a steel member. 

[0005] | That is, after attaching layers, such as an aluminum containing alloy and low melting alloys 
to weld, to the front face of a steel member, covering the part with which a steel member touches this 
molten metal with a heat insulator and pouring out this molten metal, high pressure was applied to 
this molten metal, and the technical problem was solved by compound-izing said heat insulator and a 
steel member to coincidence 
[0006] 

[work -] for as mentioned above, sheet metal plate-like by the conventional approach, for example 
thickness, - 1mm or less - a diameter - a griddle 50mm or more - an aluminum containing alloy 
molten metal - the time of ******** „ griddle GA distortion and an even condition - ******** „ 
things were not made. It is thought that one of the cause of this tending to deform the thin 
configuration of being monotonous, and another are to distort a griddle with heat momentarily in 
order to touch only one side one by one moreover from the end of a griddle, although an aluminum 
containing alloy molten metal is a short time. 
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[0007] Then, this invention was solidified, the aluminum containing alloy molten metal having 
touched coincidence all over one side, and this molten metal forcing a griddle on a griddle in a metal 
mold side. Therefore, without distorting a griddle, it is in the condition stuck to the aluminum 
side of a^ddie m ° lten m6ta1 ' ^ t0 compound - ize in 1116 condition of having exposed one 

[0008] First, the griddle set to metal mold is covered with a heat insulator. If this mold is filled with 
an a uminum containing alloy molten metal, as for this molten metal, a wrap will not go a heat 
insulator top into the clearance in a heat insulator for the surface tension of a molten metal 
Therefore, a clearance is generated between a griddle and an aluminum containing alloy molten 

1 J ls , cle J iranc f consists of the above-mentioned heat insulator and a gas phase, and it prevents 
that the heat of an aluminum containing alloy molten metal gets across to a griddle rapidly Next 
coagulation adhesion is carried out as it is, making this molten metal permeate the clearance inside 
the clearance which applied high pressure to this molten metal shortly after the aluminum containing 
alloy molten metal was filled in mold, and had been produced with the heat insulator, and a heat 
insulator at a stretch, also soaking the front face of a griddle in coincidence by this molten metal, and 
forcing a griddle on a mold side. 

[0009] By carrying out like this, at a stretch, the whole surface touches, and is heated at an aluminum 
containing alloy molten metal, and the layer and the Al alloys on the front face of a griddle such as 
low melting alloys, weld a griddle. In this way, one field of a griddle is welded with an aluminum 
containing alloy molten metal, and is united, and another field is compound-ized by the form 
exposed on the surface of the aluminium alloy casting. 

[0010] Moreover the thickness of the clearance between the griddles and aluminum containing alloy 
molten metals which a heat insulator makes should just be thickness at which only the adiabatic 
efficiency to which a short time until this molten metal is filled by mold and high pressure is applied 
to this molten metal, and a griddle are not severely distorted by the conductive heat received from 
this molten metal is maintained. In fact, after an aluminum containing alloy molten metal crushes the 
layer ot a heat insulator, a very thin clearance 1mm or less should just be made 
[001 1] Moreover, high pressure is applied and the layer of the heat insulator with which an 
aluminum containing alloy molten metal is compound-ized by permeating serves as composite 
materia with an aluminum containing alloy. The coefficient of thermal expansion of this composite 
material becomes smaller than the coefficient of thermal expansion of an aluminum containing alloy 
when it of a heat insulator uses the ingredient of a coefficient of thermal expansion smaller than an 
aluminum containing alloy. Therefore, if the class of heat insulator is chosen and used so that it may 
become the coefficient of thermal expansion near the steel member compound-ized, it can also 
mm??™ member exfoliating according to the difference of coefficient of thermal expansion. 
[00 12] Moreover, SS, SCM, SUS, Fe, etc. are used as a steel member. Moreover, layers, such as low 
melting alloys attached to the front face of a steel member, make zinc, aluminum, a zincky alloy and 
aluminum, aluminum, such as an alloy of magnesium, and tin, and an alloy, and are constituted 
Moreover, as a heat insulator, the thing of the shape of a mat of an alumina fiber or ceramic fiber or 
the moldings of various whiskers, the moldings of various powder, the moldings of a metal fiber the 
porous body of the ceramics, etc. can be used 
[0013] 

[The example of fruit ** ] Hereafter, the example shown in a drawing is further explained to a detail. 

[0014] The example shown in gkawingj. shows the longitudinal section of the tableware made from 
an aluminum containing alloy which compound-ized the griddle using the approach of this invention 
It the manufacture approach of this invention is explained using this manufacture process first **** 
will turn the field which galvanized the galvanized griddle whose 0.5mm diameter is 20cm up/and 

for ^tableware 6 m ° ld * ^ m ° ld ° f the m ° ,d f ° r high P ressure c ^ tin g 

[0015] Next thickness covers with a mat-like alumina fiber on a griddle by 2-3mm as a heat 
insulator. JIS If metal mold is filled with an AC 7 A molten metal, this molten metal will become a 
wrap form about a heat insulator. Then, this molten metal is made to apply and solidify the high 
pressure of 100kg/cm2 immediately. Then, metal mold is opened and a cast is taken out. The 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/27/2006 



JP,05-177336,A [DETAILED DESCRIPTION] 



Page 3 of 3 



aluminium alloy casting to which one side of a thin griddle was exposed at the above process can be 
cast. 

[0016] Moreover, after filling metal mold with an aluminum containing alloy molten metal a heat 
insulator can be floated on the surface of hot water, a thin griddle can be carried on this heat 
insulator, and high pressure can also be applied and cast. If it does in this way, in another field, a 
steel member can be compound-ized for Plastic solids which become one field of an aluminium cast 
from the quality of the ceramics, or the quality of a metal, such as fiber and a whisker. 
[0017] Moreover, on the surface of tableware, surface treatment which is shown in JP,63-45983 Y 
and which gets damaged also neither with a knife nor a fork is performed, and if a griddle is fixed by 
the approach by this invention at the rear face of tableware, the steak pan made from aluminum 
lighter than the iron which can be heated with an induction heating cooker can be made cheaply. 
Moreover, since the base of the frying pan made from an aluminium alloy casting or a pan can also 
be made to compound-ize a thin griddle by the approach by this invention, it can heat with an 
induction heating cooker. Moreover, when making the griddle of an as-you-like-it pancake, 
GURIDORU, etc. from an aluminium alloy casting, a thin griddle can be made to fix so that it can 
heat with an induction heating cooker. 
[0018] 

[Effect of the Invention] If the approach by this invention is used as stated above, easily, cost can be 
pressed down and the tableware made from the aluminum for induction heating cookers and the 
instrument for kitchens can be manufactured. And between the griddles and aluminium casts which a 
blow hole does not occur in a casting and serve as a heating element, since it is high pressure casting, 
since a clearance is not made at all, as a heating object mounting arrangement for induction heating 
cookers, it is ideal. Moreover, if stainless steel is used for a steel member, there are also no worries 
about rust and it can consider as a beautiful appearance. 



[Translation done.] 
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[Brief Description of the Drawings] 

[DrawingJJ It is the sectional view showing the example of this invention 
[Descnption of Notations] 

1 Griddle 

2 Alloy Layer of Low Melting Alloys Etc. and Aluminum 

3 Layer Which Compound-Ized Heat Insulator with Aluminum Containing Allov 

4 Aluminium Alloy Casting 



[Translation done.] 
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DRAWINGS 




[Translation done.] 
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CORRECTION OR AMENDMENT — — — — _ 

[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 2nd section 
[Publication date] March 28, Heisei 7 (1995) 

[Publication No.] Publication number 5-177336 

[Date of Publication] July 20, Heisei 5 (1993) 

[Annual volume number] Open patent official report 5-1774 

[Application number] Japanese Patent Application No. 3-361508 

[International Patent Classification (6th Edition)] 

B22D 19/16 Z 9266-4E 

A47G 19/00 A 7137-3K 

A47J 36/02 A 9453-4B 

B22D 19/00 J 9266-4E 

19/14 B 9266-4E 

27/09 A 7011-4E 

[Procedure revision] 

[Filing Date] July 25, Heisei 6 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] the molten metal when compound-izing a steel member with a high pressure casting 
process to an aluminium cast, after attaching layers, such as aluminum or an aluminium alloy (it 
abbreviates to an aluminum containing alloy below), and low melting alloys to weld, to the front face 
of a steel member, covering the part with which a steel member touches a molten metal on it with a 
heat insulator and injecting a molten metal into it - high pressure ~ in addition, the approach of 
compound-izing the steel member characterized by compound-izing said heat insulator and a steel 
member to coincidence. 

[Claim 2] The aluminium cast characterized by the thermal break to which a steel member becomes 
the front face of a steel member from minerals or a metal in the compound-ized aluminium cast, and 
the aluminum containing alloy layer forming the layer of composite. 

[Claim 3] The aluminium cast characterized by the thermal break which layers, such as low melting 
alloys prepared in the front face of a steel member, make an aluminum containing alloy and an alloy 
layer in the aluminium cast with which the steel member was compound-ized, and consists of 
minerals or a metal near said alloy layer, and an aluminum containing alloy layer forming the laver 
of composite. J 

[Claim 4] The aluminium cast characterized by applying claim 2 or claim 3 to the circumference part 
containing the pars basilaris ossis occipitalis or pars basilaris ossis occipitalis of cookware 
[Procedure amendment 2] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0004 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0004] 

[Means for Solving the Problem] When a steel member was filled with a molten metal as the 
clearance was temporarily made between the molten metal and the steel member and heat did not get 
across to a steel member rapidly in this clearance, distortion by heat was prevented then high 
pressure was applied to the molten metal, and we filled the molten metal at a stretch in said 
clearance, and decided to compound-ize a steel member. That is, after attaching layers, such as an 
aluminum containing alloy and low melting alloys to weld, to the front face of a steel member 
covering the part with which a steel member touches a molten metal with a heat insulator and ' 
pouring out a molten metal, high pressure was applied to the molten metal and the technical problem 
was solved by compound-izing said heat insulator and a steel member to coincidence 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0005 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0005] | When compound-izing a steel member with a high pressure casting process to an aluminium 
cast, after invention according to claim 1 prepares the layer of alloys, such as an aluminum 
containing alloy and the low melting alloys to weld, for example, zinc, tin, and magnesium, in the 
front face of a steel member, covers the part with which a steel member touches an aluminum molten 
me al on it with heat insulators, such as an alumina fiber and ceramic fiber, and injects an aluminum 
molten metal into it it is the approach of applying high pressure to a molten metal and compound- 
izing said heat insulator and a steel member to coincidence. Invention according to claim 2 is the 
aluminium cast with which the thermal break to which a steel member becomes **** of a steel 
member from the moldings of various whiskers, the moldings of various powder, the moldings of the 
porous body metallurgy group fiber of the ceramics, etc. in the compound-ized aluminum casting 
and the aluminum containing alloy formed the layer of composite, the porous body [ the layer of' 
low-melt point point metals, such as the zinc and tin which prepared invention according to claim 3 
in the front face of a steel member in the aluminium cast with which the steel member was 
compound-ized, and magnesium, makes an aluminum containing alloy and an alloy layer and / the 
moldings of an alumina fiber, ceramic fiber, or various whiskers, the moldings of various'powder 
the mo dings of a metal fiber, and the ceramics ] near said alloy layer - ** - since - the becoming 
thermal break and an aluminum containing alloy are the aluminium casts which form the layer of 
composite. Invention according to claim 4 is the aluminium cast which applied invention according 

rT°n7r?;^ 0 T r T t0 .? e b0tt0ir i part ° f C °° king devices ' such 35 a steak a P™> * pan, and 

UUKIOORU, or the circumference part containing a pars basilaris ossis occipitalis. 

[Translation done.] ~~ 
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